Nitric oxide suppresses growth and development in the unicellular green alga Micrasterias denticulata.
Nitric oxide (NO), a key molecule in inter- and intracellular signalling, is implicated in developmental processes, host defense, and apoptosis in higher plants. We investigated the effect of NO on development in the unicellular green alga, Micrasterias denticulata, using two different NO donors, S-nitroso-N-acetyl-dl-penicillamine (SNAP) and sodium nitroprusside (SNP). Investigations at the light microsopic level revealed that both NO donors suppressed cell growth. Ultrastructural analyses were performed with SNAP- as well as SNP-treated cells and, additionally, with the control compound N-acetyl-d-penicillamine (NAP). Cells incubated with NO donors lacked a secondary wall and dictyosomal function was impaired, whereas NAP-treated cells showed no difference in development and organelle structure compared to control cells. Moreover, cisternae of the Golgi stacks were slightly involute and no vesicles were pinched off after SNAP and SNP incubation. The NO scavenger cPTIO (2-(4-carboxyphenyl)-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide, potassium salt) abrogated the effect of SNP, thus confirming that inhibition of cell growth is due to nitric oxide. Addition of iodoacetic acid, an inhibitor of cysteine-containing enzymes, like glyceraldehyde-3-phosphate dehydrogenase (GAPDH), evoked similar effects on cell growth and secondary wall formation as obtained by treatment with NO donors. Therefore, we hypothesize that NO inhibits activity of enzymes involved in the secretory pathway, such as GAPDH, via S-nitrosylation of the cysteine residue and, consequently, modulates cell growth in M. denticulata.